Non linear transport in quasi one dimensional inorganic transition metal compounds is presently extensively studied. These properties are now well established for the trichalcogenides NbSe3' TaS3 [1, 2] , the molybdenum blue bronzes Ko.~oMo03 and Rbo.30Mo03 [3, 4] and the tetrachalcogenides such as (TaSe4)21 [5] . These compounds are quasi one dimensional conductors which undergo below a critical temperature a transition towards a (usually) incommensurate charge density wave (CDW) state. The onset of non linear conductivity is attributed to the depinning of the CDW by electric fields larger than a threshold value E,. In the non linear regime, an anomalously large noise voltage including well-defined frequencies and their harmonics are also found. The existence of hysteresis and long relaxation times related to metastability has also (*) Present address : Reactor Laboratory, Technical Research Centre of Finland, SF-02150 Espoo 15, Finland.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:019840045014072900 now been established [6, 7] . Some of these properties have been previously described either by considering the CDW as a classical particle moving in a periodic pinning potential [1, 8] or with a model of macroscopic quantum tunnelling of the CDW through potential barriers [9] . It has also been proposed that the voltage oscillations (frequency in the noise) are induced locally at the contacts and may be due to a sheet of phase vortices in the CDW lattice [10] . Recent theories take now into account the possibility of some deformation of the CDW and therefore of metastable states [11, 12] . These models could therefore describe the hysteresis, the switching found in some cases between the ohmic and the non-ohmic regime and other time dependent or memory properties [4, 6] . In this context, the existence of CDW domains and domain boundaries has been proposed [1, 7] . Some authors have pointed out the analogies with other physical systems such as Josephson coupled granular superconductor [13] , magnetic materials [7] either in relation with the motion of a Bloch wall in a ferromagnet [4] or with spin glasses [14] .
The blue bronzes have been shown to be at room temperature quasi one dimensional metals as a consequence of the presence in the crystal structure of infinite chains of Mo06 octahedra parallel to the direction of highest conductivity (monoclinic b-axis) [15, 16] . The metal-semiconductor transition which takes place at 180 K [17] has been shown by X-ray studies to be a Peierls transition. At room temperature, precursor diffuse scattering is consistent with quasi one dimensional fluctuations. At T 180 K, this diffuse scattering condense into weak satellites, with an incommensurate wave vector component along b (qb = 0.74 b* at 110 K) [18] . In the incommensurate phase, sharp threshold fields are found to be in the range of 100 mV/cm and correspond in some cases to sharp switching from the ohmic to the non-ohmic regime. For E &#x3E; Et, the noise voltage includes oscillations with frequencies in the range of 10 kHz. In addition to these properties, similar to those of the trichalcogenides, the blue bronzes show slow voltage pulses with pseudofrequencies in the range of 1 Hz, either as precursors to the switching or as part of the noise for E &#x3E; Et [3, 7] . Up to now, these slow and partly coherent pulses seem to be typical of CDW transport in the blue bronzes. Also either pure or doped samples show in some cases slow oscillations of voltage, more or less coherent depending on the cooling process [4, 19] .
The values of the threshold field and very likely the CDW domain configuration must be related to the crystallographic quality and the chemical purity of the samples. Previous studies on doped or on irradiated trichalcogenides clearly show the importance of crystal defects for the threshold values [20, 21] . In this paper, we report the effect of electron irradiation induced defects on the pinning of CDW in the blue bronzes Ko.30Mo03 and Rbo.30Mo03. These results establish that these defects are strong pinning centres. They also corroborate the importance of purity in the metastability.
Experiment.
The single crystals used in this study are synthetized as described elsewhere [16] . They can easely be cleaved along the (2 0 1) plane. Standard four-probe resistivity measurements were performed along the highly conducting b-axis. Contacts were made by indium soldering of gold leads on evaporated indium stripes. As previously reported [22] , the metal-semiconductor transition was found for both compounds, on the basis of low field dc resistivity measurements, in the vicinity of 180 K. The differential resistance d~/d7 was obtained as a function of the dc current by phase locked detection of the response to a dc and a superimposed ac excitation (at a frequency of 770 Hz, with an ac current smaller than 10-2 times the threshold value of the dc current). The measurements were carried out either in liquid nitrogen or in gaseous hydrogen at temperatures ranging from 60 to 120 K. Both methods gave identical results at 78 K, indicating that self-heating of samples is negligible in gaseous hydrogen.
The crystals were irradiated with 2.5 MeV electrons in gaseous hydrogen at temperatures between 65 K and 75 K. A preliminary study of the energy dependence of the damage production rate suggests that displacement of atoms through elastic collisions is the main process for the defect production. It (2) and (3) are reproducible. electron processes. In the case of the blue bronzes, the ohmic resistivity in the semiconducting phase is very likely extrinsic and due to non stoichiometry or impurities giving rise to acceptor or donor levels in the Peierls gap [16] . Therefore, any change in the ohmic resistivity should be related to some modifications of these levels and not to intrinsic variations of the Peierls gap.
One has to conclude that in the course of dc current cycling, vacancies or impurities may be in two (or more than two) different configurations, which leads to several energy levels in the gap. This is possible if these defects may jump between neighbouring nearly equivalent sites. Such a process may be related to some kind of domain structure for the CDW lattice. It is tempting to propose that the coupling of crystal defects with domain boundaries is involved, as suggested by the analogy with the motion of a ferromagnetic domain wall in an FeSi crystal containing carbon impurities [4, 24] . In such a picture the changes of the ohmic resistivity may also reflect a redistribution of CDW domains sizes and boundaries.
The increase found for the threshold field with temperature (T 120 K) (Fig. 2a) [3] . It is difficult to discuss these data at present as the temperature dependence of the q-vector is not known for our samples.
The creation of irradiation induced defects in this sample now has two main consequences, first to increase drastically the threshold field and secondly to change the qualitative features of the non linear characteristic. For the first point, Et is found to increase approximately linearly with the irradiation dose, and therefore with the defect concentration. This indicates that irradiation defects created in the blue bronzes, are strong pinning centres [25] . In the corresponding theoretical model, the pinning energy, or the energy gained by fixing the CDW phase at the defect sites, overcomes the elastic deformation energy associated to the CDW state. Such a linear law has already been found in NbSe3 and TaS3 [20, 21] . One should also note that no difference can be detected for the irradiation effects between Ko.3oMo03 and Rbo.30Mo03. This indicates that the alcaline metal plays a secondary role in this process and that the active defects may be Mo vacancies on the Mo sites involved in the infinite chains of MoO~ octahedra parallel to b (sites 2 and 3, see Rei. [ 15] 
